Homodimerization antagonizes nuclear export of survivin.
Survivin plays separate roles during different phases of the cell cycle. In mitosis, Survivin is a key regulator of cell division, while in interphase, Survivin is able to protect cells from apoptosis. Survivin shuttles between nucleus and cytoplasm under the influence of one or more nuclear export signals (NESs). Paradoxically, our data show that Survivin poorly binds CRM1 in vitro because hydrophobic residues of the NES are occupied in homodimer contacts. We show that NES-preserving dimerization mutants behave as monomers in solution, show dramatically increased CRM1 binding and are more efficiently exported in vivo than wild-type Survivin. These data indicate that Survivin contains a monomer-specific NES and that dimerization modulates cytoplasmic access of the protein. Our findings have implications for both the mitotic and interphase roles of survivin.